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The Role of Metallic Substrate of Hydroxyapatite Coated Dental
Endodontic Implants in Clinical and Pathological Success

M. H. Fathi, GH. Feizi, SB. Moosavi, GH. Gahanshahi, M. Salehi, A. Saatchi and V. Mortazavi
Department of Materials Engineering, Isfahan University of Technology

School of Dentistry, Isfahan University of Medical Sciences

ABSTRACT- Hydroxyapatite coatings have been used on metallic substrates in a variety of applications, including
modifying the surface of human implants, bone osseointegration and biological fixation. In this paper, the effects of
various kinds of metallic substrate on clinical and pathological results of in vivo tests are presented. Four kinds of
endodontic implants; i.e, stainless steel, cobalt base alloy, plasma sprayed hydroxyapatite coated stainless steel,
plasma sprayed hydroxyapatite coated cobalt base alloy were prapared and implanted in mandibular canine of
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cats. After a healing period of 4 months, investigation by SEM and histopathological interpretation and evaluation
showed significant differences in tissue response and osseointegration between coated and non-coated metallic
implants. It was concluded that the results were affected by the kind of metallic substrate .

Keywords: Hydroxyapatite coating, Dental endodontic implant, Osseointegration, Corrosion, Stainless steel,

Cobalt base alloy
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FS:3124

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
CPS : 580 Cnts: 97 KeV :5.00

ZAF Quantification Method, Standardless
PEI Default Set : 1, Elements

Element

CrK
Fek
NiK
Total

Weight 3% Atomic ¥
0.12 0.556
0.899 1.781
3.820 2.215

17.486 18.705

64.949 64.687

12.725 12.056

100.000 100.000
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Gol.a
CoKa

CoKb

aaia "

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
FS: 1955 CPS : 3160 Cnts : 91 KeV : 6.40

ZAF Quantification Methcd, Standardless
PEI Default Set : 1, Elements

Element Weight % Atomic %
cC K 0.218 1.032
SiK 1.235 2.504
MoL 6.417 3.81u
CrK 27.€28 30.271
MnK 0.290 0.301
FeK 0.158 0.161
CoK 64.055 61.521
Total 100.000 100.000
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Ka

CaKa

OKa

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
FS:4230 CPS:30 Cnts : 343 KeV: 0.94

ZAF Quantification Method, Standardless
PEI Default Set : 1, Elements

Element Weight % Atomic %
O K 39.727 59.984
P K 20.817 16.235
CaK 39.456 23.781
Total 100.000 100.000
Element Z A F
O K 1.0565 0.3187 1.0001
P K ¢.9606 0.9595 1.0060
CakK 0.9545 0.9887 1.0000

0 ks (plawdly SREL CSUT (S g yden b i 3l (5 i WUTs S 5 oSSl 5 551 @S e b —E SO

\O‘D \Y'/\' )jﬂj@"‘:"\ Z)LA..\;LV. JLNLJM\


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

v.r-w ﬂ:u fak W = 1. 10} it
[ u.*"qu bend e SR BA CHFAERATESSERIE Ol ECh

ol 043 4 () P9 Sy S b S el el

bl ST S gshs g e BI85 e -0 S

(X250 LS, 5)

ed . dpal MW
ST ST T

ol o 0dd b lle KL a8 5V olad )5 50 odd plewdly RiL

bl (S sker g Olen plaw BI85 Ke N IS

ol 5 5 S S, ST

L idsy 255 Ao 45 250 oo aalie sl plandly
S5 s b sl (8) S8 5 e NL (KL
03,5 Syl 1y 5 5Sde g s paie LT S 5 oSl
gy SIS 5 S sl (V) 5 (0) el el
5as e 0l sl slealeS 5 53 1 Sl oSosus

\Y’/\' Jﬁj@"; c\ SJL‘;.: cY' JL\» gdm\

laazsl-¥
3= pmiF b 5 e () 5 (1) gl
S5V Y 5 g e e UL S 5 Sl
(T")JS.iJ:.MJJ«QLi.JbQ@}«—pJS—CJKS)LJ}

yan


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

—poS = IS 3UWTes 8 Ole s el 1 e Sl 03 S
S Sl s il ol Jool> i L Ol
Oleys Jyd bbb Condy oS 5 (SdS o8 5l s 5o
Gl p e S S, bl ol Seds s
g Lot Aol sleas S 35 s LSS s s
35 &l e (gulel sl cole 51 oS das s OLES
a Sosls sy oy it Gleas S o L bl Ol
GLa3UT L aglio 53 (5208 (BL S ou b b sla3U]
N5 S e L B 5 e S sl g O
el 5 51050 S5 Vs O e — s S - LS
e o (sl Cilagl Sl Sy gt Lol L ol
SIS e Il s el ks Sls sl 50
C s J5 BB S5 Sl s s 5l Ly S
iy am SIS das o 0L s IS b 4 cnl il
L amlie 55 (i gl andly o5 4 Sl S
03B A s g Ll s Jols it O bl 2
Lol amd J a5 bl G g 05 5 L Lyl 2

.C»w\e}js

o 4
S s e g e HUT S s el
"l LT L Oaid e — s S — SILS ST e
somoldas by [V Y ] sl Gl (Vo )
Y5 T el odd el S 5550 S 50 Sai
WA Gl sl ) J VT 05 K53V 58 dales 30 05 K5
TR U P PP SR RC G B B PSR ECMN
PR PV S I AR DI (PSR R S SR
Lyl 5 aS das e 0L Sl Saods i3 LS
Sl sl ol sl il slles b oY
LS Kok 5l i o el OF Sl S0l A
L oSl il sl Sl Sloy 55 5 YU = 5
Jp Lo bl S S sy

Yay

Sl L ol an ks gd bl b il nn g SOl
Clel RS s S S

Ao ol ciliis gleas S Sl 5 s lased (V) JSS
o339 sl @i 51K s gl 1y sl Ol el A
i 03 5 L A e — s, S — SILS LI 5 05
OV L) ledSs pnams e 0lis el S5 0
S 3 G G Sy Sn L el g pslas
GO W NN W g PU T PN RS ICRCIM WP POV
Ol gl Ay 5 Olse 5 (S8 LS o ok L)
St OP) 5 07 Gl . clacaka] Gl bl
Ol 1y Lacahosl an JLSGT (6 3Ly ol glaass sa
L Jdas =°

ko a3 b 5 JGT 5 b Sl (V) Jsds
Ot ) (K55 g i 5l 500 2 835 atd gl
Sl il b s Slases (V8) JSo . aas s
SLE 1) o s (5o @305 JISGT (62 b S50 s
Ldas =°

SLIT 0T 5 (S LS 0 gl 5 (sla s 5l (10) Y2
Jadome 53 15 05 o33V 5UT 5 o — s S — LS
[CY) J_(M Aoas e 0L :\J,{;JLW 3 YV gles s Jig)
= oS = LS 5L 0T 5 1S 0ol 0 (sl g
03 S5 8mi p e dolon 53 15 05 3358 5T 5 0 s
(1) Jsilr 53 Las Lo 0L s, Sl s YV sLas
53 S Ol Sl (Sapst feadly g ol
Slas 53 S5 e Jlome 5 ) Jsloms 5o Nl &2
s A s Sde palie . ol sl &1l 5l Sl i 5 YV
O TS W IR SO PRy

@Lﬂigju;‘uuz;)ﬁy«s@l@mﬁ;ﬁ@u
355 e S Ol dd) s 5 Olee 53 (G0ls ome
Sl 3l sy Cote Aald 09,8 b sl 3 anlllae
st L i 0 SUT Gleas S e 58 sl e

Dl 6 ey Slae G L 5WTep S 550 3

\Y’/\' )ﬁ_}‘@"; t\ SJLA-\; c“' JL« gJM&\


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

S5 3 5l 3 oS a3 0T sWa3UT 5 il 51 Y
Ol s 5 A e s el s Sl O s
old 3158 5 (i Odm 5 2l ) O s
ol Az g asy LA aS 50 SKlsylse js [VE] ol
s Bl Al O 5 L cldial oLl 5 aglis
8355 ke (RS S Sl sten s 5 3 s Ol s 5
o A sy b Dl Sl a S e s o
SR ST (S s 3l bl g5 5 0 5T
O 53 el Sl s S5 leteel ol plendl
Eb o @l ity sl ke U 5wl Sl
rw\ e Al S Olme a5 s S SS5 e
b ST Gl 4 05 K53 3¥58 S pme L aS Wis S
Ll 0l gzl ol s bt sdalin 55l c &Y 5 Olgie
ol s b e o AS [ YE ] il i il
it el o8 3l 5 035 Ol el A5 s 5 i
Wl o 3)sn U ol 4y sl Il s e L

23S g ey s ge Oy I LB,
Sl el 5 dais Lo 0y 55 50 Ly 0L 0O
Caslde nl by Cela 23l (5 e DIG (Ss) 5
O 5k o Sl ot 4 318 Zileasl o3le S5, 5
e S D e R S R
LBl 5 sy O e Jasl o0 50 550 0 5 s
T3t p 02 el (S Ol ok il B
.wt@fwuﬂj_f@t;h 390 53 5 08 Sl
Il 5 o as O U3 olis oo 5 pa S — ILS la3U
Lown 5 5 (g STl (slns )8 53 G pame o0 5 035
Slas¥ g sy AN A5 e slo i (Sap il
p5S = IS SSUIT L il s Y o3l 4 03 K55
JW\'\PQTC\}\;\;J{MJQJ&,@@,W&;
L Soos Coslie o 5VL 5035 Ol 50 (5l= STV L

‘)\ejv)_fu._)_\ul&ﬁjdﬁb%\%d\f&)b

\Y’/\' )ﬁ_}‘@"; t\ SJLA-\; c“' JL« gJM&\

s eSS S [VY ] 5505 Gilkas Cayo(PO4)s(OH),
el S a2 25 ey el 4 Lo Bb 50 Jald
Sis8ose ¢ i S s o3l b3l 5 1]
S S 5s L ity Sl Bl s b e
Lyl i L o)ls il gy <SGl Sk iy
das e 0Lz Salas Oliisee G, b 3lad s S5 Jlat
S OAS wd L ide slle el [Ve s AXY]
b Sosh 8 I o ol plendly SRl w15 b o
s eV ds s Sl Bl S e s
S9N S S Lot 4 pslas 5o 5 WS S
okt 003 3 e Sal 4zt 55 Yleas| 45 ol sdalie LG
-l g
S s e 0L Sl SeS Glelann mls
ol 5308 ST S i b5 el
S 5 35l e Skl SLLE s 1 Ol el A s 5
e Ol ol 35l o San | 5355 plall 5 jtng
GBls oA S el A IS e g Y 25 g S e
G a5 3y L e aS gl as S 4 il
S S ge e S1das i3 LB Jol (Sl s
S s el a1 ol a8 S ol sl 5l 5l
O3 5 L s s sa 5l S e (S5 I50L e K
Al 4 S50 3 G dadr VU s sy s b iy
Alia Sl T Sads (g S 5 Sl 4 a5 L
Al sl Clides il 5 ol Ol Sdae i
535w ol 1 Ol sl A s 5 Sl 536 SIS esle
3l S |y o il el 2 ol il b

NS e A [T S WVSVE A

oY e S e (SIS s

sladaly 36 Y 5 36 5553 e bsse Ol g w o
el 63,5 Jolo 1 5 sSie

Sy o by e sleiags Y 3 b R

S ST Gl 035 4 55 3550 2aS bl S e

YAA


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

500 sn— ps S — SIS SUT Glone 51 Bl ([S3,55 0L Sdd 5 (S3)55 Jeuily Jawgio p3lis Y Jpi>
31Kl 253 YV slos 55 (65858 ppw dglome 5 K dglome 55 05 K5 5Y 563U

S35 55 oI5l ot Jshoes .
> : c . c . . c . &
S5 Ol s S5 ety | S Oy ol S5 Jeily g
- P P
(g feiile 2 2ol $U) (s ) (priaile 2 ol 50) (s )
Vag(ho) -4k 0 VEA(VQ) ~VAUEY SIS b U
Yie(\) —\VE£Y. YAQY) —140£Y" O Ky N
4
g
100 b
0 ) o
8 ﬂ @H.A. coated Co. alloy
; EH.A. coated S.S.
a7 Ns.s. st6L
0l atdl o®l tACont. + }
200 TN
0 )

0 1 2 3 4
505 K55V slgas B 51 sl 45 O il Ay g 5 il slaes; Gl ms s Jlsged -V ISS
Wl 0 oy b O3 5 b O 3o — g S — LS 5UT

vl
> SR g

£ B8 5l e Sl S e g b O 5 — 0 S — AL ST bl 51 ) SR sy Sen gl A S

. X15 &Ldf)}b&wb&wﬁﬂs) | .3_,.@.:.4 AL.'J.;.Q.;‘ Jl:b‘).ﬁ b‘yd.‘.a‘ v\a:') @JJS .b‘.\s:J: ole

(X100 d‘kg’jbg{{wﬁgw

\ﬂﬁ \Y'/\' Jﬁj@":“\ ;JLQ.'.::CY. dbcdm\



https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

33 ol lgr IS 1 e Coibl S gyden i b 05 K5 3Y 58 3WT Cileasl 51 s S A gy S p el -4 K
b ol ot 2 go) 5 9ab 8 0kalin L gy sboml 5 i gy 53 Ol il by g 5 SN Cideay] 5 Ol gl S e Juad OIS

530l Sl CBIE Sl ey R Osk Db e — ps S — SILS SUT el 5 (s (S A O Ky Koo ges )+ IS
(X15 &Lﬁ}f)j.:) &L.vl‘ " uﬂ?’bﬁ-ﬁ ﬁ_,'.ds PL Vit ‘&:JL.S QL; SL;.‘T LD ‘GLF LB ‘b‘_’?’ﬁ-ﬂ‘ LJ;P.U j"_,; bl.\i.s

u")s OlLs s eb)\.g;" “:"‘:'./J"g)“'f;g;"‘:'ﬁ Osd OF tS/.;j b\l‘,ﬁjui %|J’| 9 &JJJ.‘JS“ f}ﬁﬂ}ﬂeﬁw—\\ Ji&
4 0 o33 DL R b 45 0z ST Jow 4b 5 0 jasete 5 aai 55 8.8, 205 K55 5Y 58 5UT D tzle B 10l il cilisa

(X15 u.:h»f)j) | > ggn ua‘,iv

\Yi/\' Jﬁ)‘@"i‘\ ;JLQ-.:CY. dbcdm\ Y..


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

R G el y Sty S OIS 53 0l & 51 ey B D 05 5 Y8 ST ikl 4 I T (5 3L ey B ges VY IS
JS.’;‘;‘::\% o P9 5l fads Ol e S X ] .(X25 &L«'S/JJ'-)) S o..\..f:uaéu:.»:):\s J$|.> J.S;J SA a5y L
(X100 &Ldf)}j) ws)j S 45.‘»\3 BL C....ab [SSON)

i g
3l ey

B g0d -V S

CJL_g}’ HE A X .(X25 &L«»g)ﬁ) %b.ﬁ‘ 3}57‘9&‘5 %‘ﬁ: J.olé.»ﬁ wlﬂi SLer CJL: ZC,.\JJWJ_{M

100

o]

8ol
60|
a0’

20|

(R HHA. coated Co. alloy
EHA coated ..
Mco. alloy

Ns.s. 318l

@ Wcont. +

Ucont. -

01 2 3 4 5 6

SUT 5 05 K5 0¥ 58 slgrs S 51 K (sl 45 e JGT (6 40U K3 5l sin slsaly G113 55 Jlagei —VE JKS

NG W Y - b;-’g}‘-}b-&v‘y—r;;—ulﬁs

\Yi/\' )ﬁ)é":' c\ ;)Lo..:c cY' dL.u cdm.u‘


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

800 T H-l \IHIVI \\‘HH“ L w\l \.'HHI H I:H\I \MHH‘I e \HHI T THIHY
700 |~ ]
7
600 [ -
500 — -
w 400 — I —
Q
" 300 |- i —
[ / .
o 200 [ j -
] /
E 100 | -
L /
0 74 -
/
-100 —
5.5. J,_//
200 - i —
Calr T \\\
-300 |~ IS -
-400 [~ \,,7 —
_500 il \H‘\' 'LJJILI'I — HIHI “\“IJ‘I I\\IHIII ‘I'E”l \\‘J\'UI '\HHHI el LA
41 10 9 8 7 6 5 -4 3 2
I(log{A/cm”2))
YV sles 5o Ry dglous 53 055 K55 35 5 O g — 05 8 — CILS (SLa3UIT (T 5 (G618 O sl 2,Y 33 (5o ls gei VO S
RV I W PR
600 il U T HI T T -HI T '\HM' T T ]HHI T \I\HIII H LELURLEL
500 [~ -
//
400 |- /// —
300 |- f -
w /’
& 200 - / —
m I
2z 100 [~ -
>
£ o _
]
-100 |~ —
200 | -
300 | —
400 [~ - —
_500 LL=|H\I L I\"lltl L \I\HHI L I‘\IJHI L \I\‘\Ill Al Ll Lt
9 -8 7 -6 -5 -4 -3

(log(Alcm"2))

03 G580 9 5 £ Jalows ;5 05 K :\Jjéjbdrgy—f};—u\.:s 6"”3‘2‘” L;.J..ﬁ} K 8 gl 53 ,Y 91 (5o 15 503 =T Jss
S sl a5 ¥V gbes

YA )ﬁ)@"‘; A ;)LA..; AK JLN LJM&\


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

33dmme 00 35T el LT S i b cilal
e85 (Ss SleiSTs s 5 s
s s s SelS b e oS 55 5,1 Ol S
3 D g S AN 5 6 50 8 5o Sl Ol
PP SRR RO GUNCIPRIRCE U @3l 3
Sl SedS c b ge 5 Ol ul S TS S
S8l ¢35 sladely 5 LSy 0 sl3T K b, b
Slem 53 &S 355l Ay elial BT Wl 5 o S5,
okl comd s il 5500 4 e K5I 5L sns
i sy adaly nl 53 5 3y Sl it o
Al s o153l S el 4l y3
5 SIS sl o g s a5 s 0 S 0
o 45 355 el Sl G el (80352 (S5 AS
L) s S s S Sl o8l ULS Rals
T Sas5 g8 5 S sk sl oY Bl 50l
Saost s Sty Y e | SIS 5 68 Sle g O

s

ol

sASils (g LSCon Sl a8 ils o o5 3 o8,
g US55 Olgiol (SCi gy e oSy (Sl
Gl o3 a5 s 58 Olgienl anis oS5 5l 4o
SUT Ol jio jinr odige SBT3l o S5 GBI
O e Wt il o At (Lo () U5 eikie
S Haos oigr SBTGlge ki edSL2315) 030555
aszils) Ol ez S5 BT 5 (i Slidss
S Sl (Olghanl (S 50105

S s 5SSl ulam 5SS L Lol hash
oS0 3l ge pnibige SIS 5 Olghool Sy sk o200
25 Sl a5 g edew plil 4 Olgial paio
5 gl (S psle o8I b s Gl 2 b Wl

S ksl (S5 4 et 5 LoV
V] ks Ly 1L s (gL

Sles 043 T e l5 o 0 53 B (S35
Lol (Sol sl pae (S, OV pame sl b (553
Sps oad sl sl L b azdls deda e 53 LIS e 5l
S kel ploeed 5 2SI O o el ) U S
o3 0 Mo o3 ol (Sl (S35 Lol yon Ysane
SIbl o T 8 8 515 s e 5 S S 556
ijfwﬁw\ﬁwgo\)sdlfwlﬂs&u&
OLES Loy 1 33 Jomia 1y (5350 Sl 05 33T L el o
Cdoagl GBIl s (o5l ole chale w45 das
= SIS ST bl GBI s 5 5 IV 05 K5 5V 8
O3 55 sm adsed Laslis 53 0 Jse =05 S
Gl b e D 05l (i [ YY) ] Sl i O
Sl s sle 0 ST alS ) s 4 ezl
u.o\)_u;lasu;wlgjwlaucjb;;)j}ujw
FS SIS (Sassmt e b O s 4 iy Olgs
ol 05U (Sl gy Sletdig 5 43S I3 a0
—aSdas ol (V) Jadr [V 5TV ] culos g an 8
05 Ky 3V Soy cuglio aA&aL5T gl pe5T alal
— S ~ILS SUIT 5l S S5 et slad e
A YV las 53 50 (So,t Ol ol 5 sl DA 50
SILS sl LT (S 0l s 5l ai o) Sl
sl

LT (S asken iy oS das 0 0L (1) S
el S5 s Lol I sl el ety (2L
S Slgidy o Al aS e S 5, e sl
LSl Ul5 o [ A ] ol 35 5 slize 50w L]
S5 SleiSly A8l 1 0l loee LY 5 eled
R R SR R PPV NG PO EPPV o PRV PR
500 sm S e 5 05 S5V 5les S (S
Gl bl sl [2STy oS bl 51s 58 SIS wlb 3UT 51 LS

\Y’/\' )ﬁ_}‘@"; t\ SJLA-\; c“' JL« gJM&\


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

e Al >

10.

el s sy Olghol ms oKD

Hench, L. L., “Bioceramics,” J. Am. Ceram. Soc.,
Vol .81, No. 7, pp. 1705 -28, 1998.

Hench, L. L., and Wilson, J., Introduction in: An
Introduction to Bioceramics, World Scientific
Publishing Co. Pte. Ltd, pp. 1-2, 1993

Hench, L. L., “Bioceramics: From Concept to
Clinic,” J. Am. Ceram. Soc., Vol. 74, No.70,
pp. 1484-510, 1991.

Hulbert, S. F., Bokros, J. C., and Hench L. L.,

Ceramics in Clinical Applications: Past, Present

and  Future, High. Tech. Ceramics. ed. P.
Vincenzini, Amsterdam, the Netherlands,
pp- 189-213, 1987.

Jarcho, M., “Calcium Phosphate as Hard

Prosthetices,” Clin. Orthop., Vol. 157, pp. 259-278,
1981.

Geesink, R. G. T., deGroot, K., and Klein, C.P.A.T.,
“Chemical Implant Fixation Using Hydroxyapatite,”
Clin. Orthop., Vol. 225, pp. 147-170, 1987.

Cook, S. d., Thomas, K. A., Kay, J. F., and Jarcho
M., “Hydroxylapatite = Coated Titanum for
Orthopaedic Implant Application,” Clin. Orthop.,
Rel. Res., Vol. 232, pp. 225-243, 1988.

LSL@—":““:'}i Ji—";'_)" éjf‘)Lg‘-} ‘(5}».4:_)«4 ‘Cr cdz.\ﬁ/\
AYVA O a5 dacihog) Kool o s

Yamamuro, T., Hench, L. L., and Wilson, J.,
Calcium Phosphate and Hydroxylapatite Ceramics
in Handbook of Bioactive Ceramics, Vol. I, CRC
Press, Boca Raton, FL, 1990.

Cook, S. D., In Vivo Evaluation of Hdroxylapatite
Coatings for Orthopaedic and Dental Applications,
pp- 71-86 in Bioceramics, Vol. 3. Ed. J. E. Hulbert,

\Y’/\' )ﬁ_}‘@"; t\ SJLA-\; c“' JL« gJM&\

IMSA VA) T:Ajjicj_b&ﬁjbjlj:_}u@}h‘j\dbg

12.

14.

15.

16.

4l o3l 9
implant 11. biocompatible 19. crystallinity
prostheses 12. lost wax casting 20. in vivo tests
prosthetic devices 13. centrifugal casting 21. vital-perfusion
coating 14. plasma spray 22. osseointegration
biochemical 15. Energy Dispersive X-ray 23. Vitalium, F75 (ASTM)
passive (EDX) 24. F138 (ASTM)
subperiosteal dental implant 16. Scanning Electron 25. biomedical grade
endosseous dental implant Microscopy (SEM) 26. normal saline
bioinert 17. Characterization 27. microcrak

. fibrous tissue 18. X-Ray Diffraction (XRD)
ey

Rose, Hulman Institute of Technology, Terre Haute,
IN., 1992.

Sl S e e s T e )

oM 4 poma “lacilo) b e 3 (Sl

OIS 5310 pezsl Ml o 0 K8 e Vs
ATVA OLg W o 0l

Cook, S.D., Thomas, K. A., and Kay, J. F., [et. al.],
“Hydroxyapatite—Coated Porous Titanim for Use as
Orthopaedic Biologic Attachment System,” Clin.
Orthop., Vol. 230, pp. 303-312, 1988.

B AL IR F I e I
5 ST S ety (Sag 67
Vs a6 goms ‘o ol il 3 |l ST 30
Olal 5 i marnil €SS e s
Olgiol Olgtol s ol NEYAYY . o
AYVA

Zhou, P., Hosonuma, M., and Kobayashi, T., [et.
al.], “Bone Ingrowth into Micropores of
Hydroxyapatite Coated Titanium Plates,” Surface
Engineering, Vol. 13, No.4, pp. 320-322, 1997.

Pfaff, H. G., and Willmann, G., “Properties of HA-
Coated Prosthese and implants,”
Vol. 43, No. 2, pp. 73-74 , 1994.

Hulshoff, J. E., and Jansen, A., “Initial Interfacial
Healing Events around Calcium Phosphate Coated

Interceram.,


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9

[ DOR: 20.1001.1.2251600.1380.20.1.14.9 ]

Oral Implants,” Clin, Oral. Implants. Res., Vol. 8,
No.5, pp. 393-400, 1997.

17. Moroni, A., Caja, VL., Mataltarello, Mc., Savarino,

L., Marinelli, F., Stea- S., Visentin, M., and
Giannini, S., “Biomechanical, Scanning Electron
Microscopy, and Microhardness Analysis of the
Bone-Pin Interface in Hydroxyapatite Coated Versus
Uncoated Pins,” J. Orthop Treauma, Vol. 11, No. 3,
pp. 154-61, 1997.

18. Moroni, A., Porous Titanium with and Without

Hydroxyaptite Coating: A Biomechanical Study, in
Bioceramics, Vol 4, ed. W. Bonfield, et. al.,
Proceedings of 4th International Symposium on
Ceramics in Medicine, U.K., pp. 332-342, 1991.

ﬁdlst_n.)ﬁ.a “) ‘LS)—*L‘JJ‘J"C'f‘M AR

YV OIS 5 (adl e s

20. Ratner, B. D., Hoffman, A. S., Schoen, F. J., and

Lemons, J. E., Biomaterials Science, An
Introduction to Materials in Medicine, pp.37-50,
Acadamic Press, 1996.

21.

22.

23.

24.

Black, J., and Hastings, G., Handbook of
Biomaterial Properties, pp. 145-169. Chapman and
Hall, 1998.

Koch, B., Wolke, J. G. C., and Groot K., “X-ray
Diffraction Studies on Plasma Sprayed Calcium
Phosphate—Coated Implants,” J. Biomed. Mater.
Res., pp. 655-67, 1990.

Gross, K. A., Berndt, C. C., and Jacono, V. J.,
“Variability of Hydroxyapatite—Coated Dental
Implants,” The International Journal of Oral and
Maxillofacial implants, Vol. 13, pp. 601-610, 1998.
Leali Tranquilli, P., Meroolli, A., and Palmacci, O.,
“Evaluation of Different Preparations of plasma-—
Spray Hydroxyapatite Coating on Titanium Alloy
and Duplex Stainless Steel in the Rabbit,” Journal of
Materials Science, Materials in Medicine, Vol. 5,
pp. 345-349, 1994.

\Y’/\' )ﬁ_}‘@"; t\ SJLA-\; c“' JL« gJM&\


https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.14.9
http://www.tcpdf.org

